Background Chronic hepatitis C (HCV) infected patients with coexisting mental health and/or substance abuse issues face significant barriers to treatment and are often deferred. This paper sought to highlight critical pre-treatment strategies and provide tangible resources for HCV clinicians to facilitate preparation and successful treatment of these patients. Methods Guided by the clinical experience of our liver center, a large, tertiary academic medical center, and informed by the extant literature, we summarize pretreatment strategies and specific resources and recommendations for HCV providers. Results Four key pre-treatment strategies include: 1) screening for mental health/substance abuse issues using brief, reliable and validated instruments; 2) locating and establishing collaborative care with mental health and substance abuse specialists; 3) using a motivational interviewing communication style; and 4) addressing adherence-related issues. Conclusions HCV clinicians are in a unique position to prepare patients with coexisting mental health and/or substance abuse issues for antiviral therapy.
Introduction
The first generation of direct acting antivirals recently approved by the U.S. Food and Drug Administration has instilled new hope in improving treatment outcomes in patients with genotype 1 chronic hepatitis C (HCV) infection [1, 2] . Despite recent advances in treatment, many obstacles continue to plague HCV management and treatment. There are critical junctures along the path from initial HCV screening and diagnosis, to referral to specialty care, to approval and successful completion of HCV treatment, that tremendously limit the overall impact of antiviral therapy ( Fig. 1 ) [3] [4] [5] [6] [7] [8] . Even in an ideal situation where 80 % of patients are appropriately screened, 80 % are appropriately referred, etc., less than one third of patients will ultimately be cured due to the number of steps in this complex process. This funneling-down process will dampen the impact of new antiviral therapies on public health outcomes unless current management strategies along this continuum are modified.
Patients with mental health and/or substance abuse (MH/SA) issues are especially vulnerable to this funneling down process as their rates of referral and treatment are lower than the ''ideal,'' in spite of documented evidence that efficacy rates are the same [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . Gastroenterologists and hepatologists are in a unique position to impact Phase 2 of this pipeline by keeping referred patients in the pipeline and preparing them for antiviral therapy. Screening for MH/SA, using a motivational communication style, discussing nonadherence issues, and establishing collaborative care with mental health, addictions, and other support systems need to become key elements of the pre-treatment phase. The purpose of the present paper is twofold: to highlight critical pre-treatment clinical procedures and to provide tangible resources which HCV clinicians can utilize to assist patients with coexisting MH/SA issues to prepare for antiviral treatment.
Screen Patients to Identify MH/SA Care Needs
Patients with chronic HCV and coexisting MH/SA problems have a number of psychosocial issues that can pose challenges to initiating and completing antiviral treatment. While most clinicians are diligent about screening for the ''usual suspects'' (i.e., depression, suicidality, ongoing alcohol and/or illicit drug use), there are a number of other significant psychosocial issues that can complicate treatment, reduce adherence, and create management challenges. Among these other issues include bona fide psychiatric diagnoses, as well as subclinical mood, personality or behavioral symptoms (e.g., Bipolar disorder, anxiety disorders, irritability, impulsivity, etc.). Additionally, general life instability and inadequate resources are present in a large number of patients who do not meet criteria for a diagnosable psychiatric or addiction disorder, but nonetheless these psychosocial factors can sabotage treatment success. Examples of these problems include no access to healthcare and insurance, transportation, housing, limited financial resources, and chaotic interpersonal or living environments. Recently, some of these factors have been linked to medication nonadherence [27] . This instability, paired with limited adaptive coping skills to handle daily stressors and side effects of treatment, can wreak havoc during antiviral therapy. The impact of these issues can be limited and treatment success optimized by screening for and collaborating with specialists to manage these issues during the preparation phase.
During the pre-treatment phase, proper screening for MH/SA issues is critical, as they can interfere with safety, adherence, and efficacy if not properly identified and managed. Importantly, psychiatric symptoms can be easily overlooked during routine clinical exams, as evidenced by a recent study which found that only 32 % of patients who developed major depression during HCV treatment were correctly identified as ''depressed'' by clinicians [28] . Thus, the use of brief, validated screening tools can help clinicians before and during HCV treatment to identify patients at risk for emotional disturbances. Use of such instruments can then prompt hepatology clinicians to address these issues, prescribe prophylactic or on-treatment antidepressants, or refer to specialized MH/SA services, thereby lessening the chance of further complications during treatment.
With respect to mental health issues, common reliable and validated screening measures for depression include the: (1) Center for Epidemiologic Studies-Depression Scale [29, 30] , the Beck Depression Inventory-II [31] , and the Patient Health Questionnaire-9 [32] . A reliable and validated measure of bipolar-spectrum symptoms (e.g., hypomania and mania, respectively) is the Bipolar Spectrum Diagnostic Scale and Mood Disorder Questionnaire [33, 34] . Given the demands placed on clinicians during a standard medical visit, screening for these issues can be daunting and viewed as one more burdensome task. However, these instruments can be administered very quickly by clinic staff (e.g., nursing) or selfadministered by patients as they wait in the waiting or exam room.
With respect to substance abuse, a reliable and validated measure of alcohol use is the Alcohol Use Disorders Identification Test [35] while illicit drug abuse can be measured using the validated Drug Abuse Screening Test [36] . Additionally, clinicians should also consider systematic urine toxicology screens on patients suspected of potential substance abuse to validate self-report instruments. HCV clinicians are in a unique position to assist patients with ongoing substance abuse by referral to appropriate services, such as methadone or buprenorphine treatments for opioid users, or licensed certified addiction counselors. Once under the care of an addiction specialist, the current body of evidence suggests that these patients can effectively and safely be treated for HCV, as long as multidisciplinary care continues [17, 20, [23] [24] [25] 37] . With broader access to the Internet, clinicians can quickly locate services and clinics in the patients' community (see Table 1 ). At the UNC Liver Center, we rely heavily upon the online treatment locator provided by the Substance Abuse and Mental Health Services Administration (SAM-HSA) website to locate services for both MH/SA issues. We also utilize nationwide and statewide Internet databases to locate psychiatrists, psychologists, or therapists in our patients' local communities who specialize in evidencebased treatments for psychological and addiction problems. For some patients who are not interested in formal SA programs but would be willing to participate in peer groups, clinicians can locate Alcoholics Anonymous or Narcotics Anonymous meetings in local areas by searching by city or zip codes on their websites.
For non-MH/SA issues (i.e., life instability, lack of resources), there are a variety of resources available. Each State has a Department of Health and Human Services, where patients can access county resources, such as case managers who can assist patients with navigating a daunting system. Patients with Medicare/Medicaid can be referred to the Center for Medicare and Medicaid Services website to determine if they may be eligible for public assistance or transportation to medical visits by county transportation. Patients seeking support in housing could be referred to national agencies such as the U.S. Department of Housing and Urban Development. For patient financial assistance with antiviral therapy medications, Roche/ Genentech, Merck, and Vertex have established pharmaceutical patient assistance programs that can be accessed via the Internet (Table 1 ). Many HCV patients come from very impoverished and resource-limited homes, and may not have easy access to computers. We cannot stress the value of providing patients with tangible print-outs of resources, and how this simple gesture may increase the likelihood of following through with treatment recommendations, as well as strengthens rapport between clinicians and patients, which is a core ingredient in getting patients through antiviral treatment safely and effectively.
Utilize a Motivational-Enhancing Communication Style
Patients may be ambivalent or resistant to engaging in pretreatment recommendations, such as stopping alcohol use or participating in MH/SA services. The manner in which the clinical staff addresses patient ambivalence is critical to build rapport, decrease resistance, and increase motivation to follow through with treatment recommendations. A communication style known as ''motivational interviewing'' helps enhance patient motivation to make positive behavioral changes (e.g., stop alcohol use) through the use of brief, nonjudgmental questioning or conversations that increase the patient's awareness of their issues without making them too defensive, as well as bolsters internal motivation and confidence to make desirable behavior changes [38] [39] [40] . Motivational interviewing has been effective in enhancing motivation to quit drug or alcohol use, engage in MH/SA treatment, and adhere to medical recommendations in a number of clinical settings [41] [42] [43] [44] [45] [46] . More importantly, these interventions can be delivered by medical clinicians from non-counseling backgrounds [38, 47] . Within the hepatology setting, motivational interviewing has been understudied but a few studies demonstrate the promise of this technique. One study suggested that a recent diagnosis of HCV was the strongest motivator and predictor of completing a substance abuse program, among patients enrolled in residential drug treatment [48] . Another study found that hepatologists trained in motivational interviewing techniques could deliver these brief interventions to their patients, resulting in significant alcohol reduction ([50 %) or abstinence from alcohol among 62 % of study participants [49] . Clinicians interested in learning more about motivational interviewing techniques can access resources via the Internet.
Communicate About Adherence
With the advent of protease inhibitors, thrice daily dosing, and concerns about viral resistance, nonadherence with treatment (i.e., missing doses or lack of persisting with regimen) may become a prominent issue that clinicians need to address before and during treatment. Borrowing from the HIV and broader adherence literature, several patient, treatment, and provider-patient relationship factors have been associated with medication nonadherence, and we might expect these same factors to affect nonadherence to HCV treatment [50] [51] [52] [53] . Patient factors related to nonadherence include: mental health and emotional problems (e.g., depression); substance abuse; self-efficacy/confidence; health beliefs about illness severity and benefits of treatment; cognitive impairment; and socioeconomic factors. Treatment factors related to nonadherence include: complexity and duration of therapy, number of pills and frequency of dosing, and side effect profile. Finally, a poor working relationship with the provider, patient dissatisfaction, poor communication, and lack of sufficient and detailed information are also related to nonadherence.
Very few studies have identified patient characteristics associated with missed doses and lack of persistence to HCV treatment [21, 54, 55] . In a recent analysis of the Virahep-C database, we found that age, race, and marital, employment, and insurance status, as well as baseline depression and headaches were risk factors for missing doses of medications or failing to persist for the full course of therapy [27] . These characteristics identify patients at risk for missing doses or failing to persist with HCV therapy, who may need additional information, support, or interventions [56] .
Clinicians may need to be more cognizant of how they discuss adherence with their patients. Interested readers are referred to recent articles on assessing and discussing adherence. Although the patient population may be different, the broad themes are directly applicable to HCV treatment [57] . The author describes seven common mistakes in assessing adherence, such as using improper tone, attitudes about discovering nonadherence, and assignment of blame. Recommendations for assessing and discussing adherence are then described, including accepting nonadherence, turning the focus away from obedience, respecting reasons for nonadherence, and prevention of nonadherence. With the complexity of new antiviral regimens, coupled with the high prevalence of risk factors for nonadherence present in the HCV population, better adherence assessment and interventions will need to be integrated into clinical practice. As such, we have recommended several readings on adherence from the broader adherence literature [52, [57] [58] [59] [60] [61] [62] [63] .
Conclusion
Recent approval of the first generation of direct acting antiviral agents has generated hope and enthusiasm for improved SVR rates and shorter treatment durations for many patients with genotype 1 HCV. However, interferon-based therapy is expected to remain a key component of antiviral treatment for at least the next 5 years for all genotypes [64] . During this time, neuropsychiatric side effects, which can exacerbate pre-morbid MH/SA issues, will continue to instill trepidation in HCV providers due to concerns over safety, nonadherence, and efficacy in patients with such issues. While patients with these MH/SA and other psychosocial issues can pose management problems during treatment, the empirical evidence and our clinical experience has demonstrated that these patients, with proper pre-treatment preparation and an integrated, multidisciplinary setting, can effectively and safely undergo antiviral treatment for HCV [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Moreover, as the HCV population ages and liver disease complications proliferate, failure to extend treatment to these traditionally ''difficult to treat'' patients will stymie potential gains that are promised by advances in antiviral drug agents [5, 65] . Clinicians are in a unique position to increase the number of patients who exist in the pipeline from HCV diagnosis to treatment, by establishing multidisciplinary, collaborative relationships and employing the recommendations and resources described in this article.
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